178                    THE ELECTRIC FURNACE
In operating the furnace, the current is started between the electrode, C, and the bottom of the furnace (a little coke could be placed in the furnace, if necessary, to prevent too large a rush of current on making contact), and the ore, mixed with charcoal and fluxes, is fed in around the electrode. The heat generated by the electric current will heat the charge around the end of the electrode, and as the charge becomes partly reduced and melted it will carry the current more readily, and the electrode can be gradually raised until it reaches its normal position. The part of the furnace between C and G may be considered the zone of fusion, and contains molten pig-iron, F, molten slag, E, and a mixture, D, of charcoal and melting slag and metal.
The ore charged into the furnace contains iron in an oxidized condition, and this oxide of iron is reduced by the charcoal, forming metallic iron and carbon monoxide. This direct reduction by charcoal probably takes place mainly in the lower and hotter part of the furnace, but the carbon monoxide, so formed, is itself a good reducing reagent and reacts with the oxides in the upper part of the furnace, partly reducing these and liberating carbon dioxide, which is again reduced, in part, to carbon monoxide by the charcoal in the charge. The reactions may be represented as follows:
FeO+C = Fe+CO.
It will be seen that the gas escaping from the furnace must be rich in carbon monoxide, and is therefore more valuable than the gas from an ordinary blast-furnace which is largely diluted with nitrogen from the blast. In the illustration this gas is represented as burning around the electrode, above the charge, but in regular practice it would be employed to preheat the charge. The carbon monoxide will not reduce the iron-ore until the latter has become somewhat heated, and in electric smelting the heat will not penetrate so far up the descending column of ore as it does in the blast-furnace, as there is a much smaller flow of gas to carry the heat. The shafts of electric smelting furnaces will therefore not need to be so high, in proportion, as the shafts of blast-furnaces. In Figs. 78 and 79 the arrangement of the electrodes would also prevent a high furnace from being used, but this has been modified in later forms of the furnace, and the volume of the upper part of the furnace may bend 46, and plate vii, PaulL. T. HSroult, U. S. patent 858,718; see Electrochem. Industry, vol. v, p. 325. flexible cords and plugs.has now been provided for supplying furnaces with two-phase or three-phase current. The gener-, p. u.nsists of a special core of carbon, surrounded by the charge, or the charge itself is the resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
